Relationships between structure, toxicity and genetic effects in Salmonella typhimurium and Saccharomyces cerevisiae for substituted aniline mustards.
A series of 4-substituted aniline mustards of widely varying reactivities have been evaluated for their mutagenic effects in Salmonella typhimurium strains of varying uvrB gene and plasmid status, and for their ability to cause mitotic crossing-over in Saccharomyces cerevisiae. The 4-methyl aniline mustard N,N-bis(2-chloroethyl)-4-methylaniline and its corresponding half-mustard N-(2-chloroethyl)-4-methylaniline showed widely different effects in the various bacterial strains, with the half-mustard being much less toxic than the full mustard in the uvrB- strain TA100. However, in the uvrB+ strain TA1978+, possessing an intact excision repair system, both compounds were equally toxic and the full mustard was the more mutagenic. Both compounds were equally effective in promoting mitotic crossing-over in yeast. For a series of 4-substituted full mustards, the toxicity in S. typhimurium strain TA100 correlated with substituent electronic parameters in the same way as does mammalian cell toxicity, supporting the view that the primary mode of toxicity is via DNA cross-linking, even for unreactive analogues. However, there were no obvious correlations between substituent physiochemical properties and mutagenic potential in bacteria, suggesting that mutagenic events are subject to a variety of influences other than the reactivity of the mustard group. In contrast, the most chemically reactive compounds were the most toxic and most recombinogenic in yeast.